Controlled changes in ventilation and body temperature in anmsthetized subjects have been shown to influence responses to neuromuscular and ganglionic-blocking agents, to barbiturates and to adrenaline. Such studies have an obvious clinical relevance but may also be of academic interest in helping to elucidate mechanisms of drug action.
Controlled changes in ventilation and body temperature in anmsthetized subjects have been shown to influence responses to neuromuscular and ganglionic-blocking agents, to barbiturates and to adrenaline. Such studies have an obvious clinical relevance but may also be of academic interest in helping to elucidate mechanisms of drug action.
The present investigation was undertaken with three objectives: (1) To examine, under wellcontrolled conditions in vitro, the influence of some physiological variables upon effects of narcotic analgesics. (2) To attempt, by manipulalion of the physiological environment, to clarify the mechanism of antagonism between analgesics and their antidotes. (3) To suggest further lines of experimental investigation and clinical application.
The 'peristaltic reflex' of isolated guinea-pig ileum proved a satisfactory test preparation. The effects of morphine, codeine and nalorphine were substantially influenced by changes in pH, CO2 tension and sodium and potassium ion concentrations. In particular, the initial depressant effects of morphine depended upon concentration of undissociated (i.e. lipid-soluble) drug rather than upon total concentration. Study of interaction between morphine and nalorphine under various physiological conditions supported the 'dual-action' hypothesis of narcotic action (which postulates partly or completely independent depressant and stimulant effects of narcotic analgesics). The findings cast doubt on the concept of simple competitive antagonism between nalorphine and morphine.
In the course of experiments upon respiratory effects of these drugs in small animals it was noted that morphine alone produced only a small drop in body temperature, but in the presence of high blood CO2 tensions it produced marked hypothermia, closely related to severity of CO2 intoxication.
If, as it would appear, nalorphine does not act as a simple competitive antagonist of morphine, then administration of fixed ratios of antidote and narcotic could be at best inelegant and at worst positively dangerous. The Exchange ofHeat and Water in the Respiratory Tract Air-conditioning properties of the nasal mucosa: During inspiration heat and water are transferred from the upper respiratory tract mucosa to the inspired air. The mucosa is cooled during inspiration both by the loss of heat energy to inspired air and also be evaporation of water into inspired air. The lower temperature of the mucosa produced by the cooling effects of the inspired air accounts for the return of heat and water to the mucosa during expiration. Cole (1953) has shown that in a temperate environment the temperature of the nasal mucosa is 310 C at the end of inspiration. Air that exists in the alveolar environment of 370 C and 100% relative humidity encounters this cooler mucosa of the upper respiratory tract during expiration. The normal respiratory tract therefore performs a dual function in the exchange of heat and water.
If a patient's upper respiratory tract is bypassed by means of an endotracheal tube or a tracheostomy, the heat and water exchange mechanism of the upper respiratory tract is lost. If it is thought necessary to replace this loss by external means there are three possibilities:
(1) Water droplets may be added to the inspired gas by means of a nebulizer.
(2) Watcr vapour may be added by passing the inspired gas over heated water.
(3) A condenser-humidifier may be used.
The work in progress has been to investigate these condenser-humidifiers and to see how satisfactorily they perform this function. A condenser-humidifier is a device through which the patient's respirations pass, which contains some element of large surface area such as a multiple bore tube (Toremalm), a wire gauze (Walley) or a multiple gauze disc (Garthur Ltd). It has been found that if a patient is breathing moist, cool, room air a condenser-humidifier of the multiple gauze disc type can completely replace the humidifying properties of the upper respiratory tract. 
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Lactic Acidosis in Infancy
A syndrome of hyperpnmea, drowsiness and severe metabolic acidosis due to lactic acid accumulation was described by Huckabee in 1961. This acidosis, which could not be corrected, occurred in 9 patients, none of whom survived. This communication describes this syndrome occurring in two infants, aged 18 months and 5 months.
Both children had minimal signs of upper respiratory infection, vomited for twenty-four hours before admission and arrived with listlessness and a striking hyperpnoea. Both had severe metabolic acidosis which became more pronounced despite massive transfusions with bicarbonate. On the basis that this acidosis was due to high lactic acid production. by hyperactive respiratory muscles working in relative anoxia, complete muscle paralysis by curarization was instituted to stop production of the acid; at the same time existing acidosis was corrected with bicarbonate.
After two hours of controlled ventilation acidosis was completely corrected in both patients; while one has since been quite normal the other died two days later. 
Application of the Laser for the Detection and Measurement of Gas and Vapour Concentrations
Most gases and vapours encountered in antsthesia may be detected by utilizing a nondispersive infra-red analyser (Powell 1965) . When studying sample concentrations in the parts per million range, however, available techniques employ large sample volumes and measurements are complicated by interference from other components in the mixture. Initial experiments have indicated that a gas laser can be adopted to analyse small volumes of a gas sample, even though the component of interest is present in only very low concentrations.
The method used is as follows: The laser output is monitored by a lead sulphide detector, amplified and displayed on a meter; a stainless steel sample cell is placed in the laser cavity; introduction into the cell of a gas which absorbs at the laser wavelength reduces the gain of the system, resulting in a lower output signal; by means of a suitable backing-off voltage it is arranged that, with no absorbing sample in the cavity, the meter reads zero; when absorption occurs the meter is deflected in a positive direction.
As the dimensions of a laser beam are small, it is possible to use a sample cell of 2 mm diameter or less: this enables a long path length to be usedof the order of 50 cm -whilst having a sample cell volume of only a few ml. Using a 3 6 ml cell in the cavity of a helium-neon DC laser operating at 3-391 microns wavelength, it is possible to detect ethyl alcohol at the 50 ppm (v/v) levelan optical depth of 25 x 1O-4 cm. atmos. There is minimal interference from other gases in the sample, since the laser output is highly monochromatic. The system is calibrated by using known concentrations of alcohol from an injector system (Hill & Newell 1965) .
Modern lasers can now be constructed to provide radiation corresponding to the absorption bands of most anwsthetic gases and vapours. This technique, therefore, after optimization, should prove to be both sensitive and versatile in many areas of research.
